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THEORY OF OPTICS
5. The Intensity of Radiation and the Intensity of Illumination of Optical Images.—Upon the axis of a coaxial optical system let there be placed perpendicular to the axis a surface element which radiates with intensity z. Let U be the angle between the axis of the system and the limiting rays, i.e. those which proceed from ds to the rim of the entrance-pupil; then, by (73), the quantity of light which enters the system is
L—7tids$\rfU......(75)
Thus this quantity increases as U increases, i.e. as the .entrance-pupil of the system increases. If now ds' is the optical image of ds, and U' the angle between the axis and the limiting rays of the image, i.e. the rays proceeding from the exit-pupil to the image, then the problem is to determine the intensity of radiation i' of the optical image. According to (73) the quantity of light which radiates from the image would be
L' = ni'ds' sin2 U'......(76)
Now Lf cannot be greater than Z, and can be equal to it only when there are no losses by reflection and absorption; for then, by the definitions on page 77, the quantity within a tube of light remains constant. If this most favorable case be assumed, it follows from (75) and (76) that
. ds sin3 U                               ,    N .....(77)
z' = t
ds' sin3 V
But if ds' is the optical image of ds, it follows from the sine law (equation (46), page 61) that
ds sin2 U      n/n ri*
"(78)
a^sin2 U>— n*>
in which n is the index of the object space, and n' that of the image space.     Hence, from (77),
-      •"?.......(79).(74)ought into a simpler form by introducing the solid angle d£l which dS subtends at ds. The
